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- ufacturing cellulose pup by the use of aque-
& /ous ammonia and ammonium salts.
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This invention relates to the manufacture
of cellulose pulp and more particularly to an
alkaline, neutral or non-acid process of man-

‘This invention has as an object, a pro&ess
for the production of cellulose pulp which
results‘in a better yield, a higher percentage
of alpha cellulose and a whiter color than

_that resulting from the processes now used

involving the usual alkaline or neutral alkali
salt treatments. - A still further object is

the provision of a purification process in.

which the recovery of the alkali may be more
economically effected than when caustic soda
and other sodium salts are used. Other ob-
jects will appear hereinafter. . -

These objects are accomplished by the fol--

lowing invention in which cellulose fiber
from various sources is digesied with am-
monia or ammonium salts or ammonia and
ammonium salt or a mixture of ammonium

‘salts, under conditions of temperature and

concentration most favorable for the pro-

- duction of high grade pulp, and in which

the ammonia may be recovered for further

" utilization as a cooking agent.
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" The material utilized for the: production
of high grade cellulosé pulp in accordance
‘with the present invention may be crude
cellulose such as cotton linters, hull fiber,
wood, chips, bagassee, cornstalks, esparto,

‘straw, flax, jute, ramie, hemp, etc., either

unbleached or partly or completely bleached.
Ammonia may bé used alone as the pulping

“reagent but for many purposes ‘and with

cellulose material from some origins I find
that certain -ammonium salts or mixtures

. thereof or ammonia and -an ammonium salt

give desirable results.
-Such reagents are
1. Ammonium sulphite

2. Ammonia and ammonium sulphite
3. Ammonia and ammonium sulphate
4. Ammonia and ammonium carbonate

5. Ammonia and ammonium sulphide

. PR - - .
6. Ammonium sulphite and ammonium

-sulphide

PROCESS OF PRODUCING CELLULOSE

* Application filed' January 9, 1930. Serial No. 419,729,

- Example I

The following is given as-an example of -
one method of purifying cotton.linters or
- hull fiber or a mixture of the two, as second
“cut cotton liriters, for instance, government

gradings, #6 or #7, or certain eémmercial
hull fiber. The cotton fiber is charged to

the usual vertical type of digester used for.
that purpose and seven parts by weight of a

cooking liquor composed of approximately
0.7% concentration (NH, basis) is added for
each part by weight of cotton. ~The temper-

ature of the digester is then raised to ap--

.proximately 320° F. and maintained there
for four hours after which the charge is

blown to the wash tank. The blow tank, pit
or wash tank is in the present process pro-
vided with a tight cover and is piped to the
ammonia- recovery system. The ammonia
may be recovered direct from the digester
upon completion of the cooking or in order
to prevent the gas pressure from rising, the
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ammonia may be conducted to scrubbing

towers as will be readily understood. The
ammonia may also be recovered from spent
cooking liquors or wash waters by adding

- enough lime to replace the ammonia and then
.driving off the ammonia by heating and re-

covering it in towers. With a revolving or

‘tumbling type of digester the ratio of cooking
liquor tnay be reduced. In some instances:

as little as 2.5 parts of liquor to one part of
cotton may be used with consequent saving
.of ammonia. - The viscosity of the product
will be increased by lowering ‘the cooking
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temperature or shortening the cooking time. -

The unbleached lint may then be.bleached

and finished in the usual manner but less"
‘bleach will be required. o

~

. Ewample 11
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When purifying a number five grade of

linters (mill run) for producing a high vis-

cosity pulp suitable for ‘aeetylation or nitra- g3

05

tion with minimum of resistant fibres, the .

lint is first thoroughly washed to remove dirt
and hull particles after which it i§ charged

to the digester with seven parts of cooking
- liquor composed '6f 0.3% ammonia (NH,
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basis) with 1.79% ammonium carbonate and
0.5% rosin and is cooked for-three hours at
approximately 230° F. after which the cook-
ing liquor is blown off through a perforated
plate and' the pulp in the digester, is further
boiled for one hour with water and is then
drained and given a cold water wash. The

pulp is then dumped from the revolving di-.

gester or may be blown out by steam pressure.
It ifi then bleached, washed and dried as de-
sired.

It is to be understood however, that in the
above and following examples the conditions
may be varied, as understood by those skilled
in the art, in accordance with the different
raw materials and with the different types
of digesters and with the characteristics de-
sired in the product. In the purification of
cotton linters or hull fiber it is usually de-
sired to get the highest possible alpha cel-
lulose content with the minimum soda solu-
bility, ash, ethér extract with the whitest

. color, together with some predetermined vis-
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cosity. en prepared for dynamite or
smokeless powder the purified cotton is not
usually bleached and whiteness therefore is
not a factor. When purifying however, for
rayon, lacquer, safety glass, plasticsetec., bril-
liant whiteness is wanted. For dynamite the
cellulose viscosity must be high, for lacquer

“preferably low, for plastics medium and for

these reasons it must be borne in mind that

.the example here submitted can be varied by

one skilled in the purification of linters when
preparing pulp for any one of the particular
products mentioned. : ) :

Ezample 111

~To produce a high grade of so-called soda
pulp of improved color, yield and alpha cel-

lulose content, spruce, western hemlock, pop-

lar, cotton wood, white maple, gum or other

. woods are chipped in the usual manner and
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-charged in this case to the tumbling end for
end type of soda or sulphate digester. Five

- parts of cooking liquor composed of approxi-

1)
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mately two percent ammonia (NH; basis) to
each part by weight of the wood are added
to the digester and the charge cooked for
seven hours at approximately 330° F. includ-
ing about two hours for bringing the charge
to that temperature. The quantity of liquor

. to.pulp is varied based on the percentage of -

moisture in the chips but the percent of am-
monia to wood will remain approximately

constant. Different species of wood will re-

quire different quantities of ammonia, for

. example, spruce may be cooked with about
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1.5% ammonia (NH,basis). After blowing

' the digester the pulp may be washed, bleached,

and dried in the usual manner. :
- Ezample IV
A variation in the procedure referred to
in Example III for producing a high grade
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so-called soda pulp with further improve-
ment in color and yield may be had by cook-
ing the chips with five parts of a cooking
liquor- composed of about 4.5% ammonium

‘sulphite slightly on the alkaline side for six

hours at a temperature of approximately 330°

'F. The quantity of liquor to pulp may be

varied based on the per cent of moisture in the
chips but the per cent of ammonium sulphite
to the wood will remain approximately con-
stant. “After blowing the digester, the pulp
may be washed, bleached and dried in the
usual manner, but bleach requirements will
be reduced over the process described in Ex-
ample ITI. ' N S
Example V

To produce a pulp of maximum strength,

particularly for paper and similar to that
known as kraft but of distinctly improved
color, wood chips or other cellulose base ma-
terial is charged to the usual type of digester
with 5 parts of a cooking liquor consisting of
approximately 2% ammonia (NH, basis)
with 2% ammonium sulphide and cooked for
two hours attapproximately' 330° F. after
which the charge is blown, washed and dried
in the usual manner. IR

Example VI

To produce a high grade pulp of improved
color, yield and alpha cellulose content from
cornstalks, bagassee and similar fibrous ma-
terials, the pith is first separated mechani-
cally from the fibrous material by any of the
usual means such as a shredder and duster,
is washed to remove sugar and after charg-
ing the disintegrated fibrous matter to a di-

‘gester, six parts of a cooking liquor composed

of approximately 4% ammonium sulphite
slightly on the alkaline side is added and
cooked for four or five hours at approxi-

‘mately 280° F. after which the digester is
"blown and the pulp is washed, bleached and

dried in the usual manner as‘desired. Stalk,
raw cellulose and similar materials require

-varying treatments and often benefit in the

cooking by the addition of an excess of am-
monia_and addition of ammonium sulphide
and in the same procedure’just mentioned
there may be substituted six parts of a liquor

composed of 4% ammonium sulphite with

9.7% ammonium sulphide and 9.16% ammo-
nia (NH, basis).

_ E'waéripl_e vir ‘
To produce a pulp particularly high in al-
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pha cellulose with maximum yield and ex-

cellent whiténess from relatively high ligno
cellulose base raw materials, such as wood,
the chips are preferably cooked with ammo-
nium acid sulphite and sulphurous acid, the
aqueous cooking liquor containing 3.5% of

-ammonium bisulphite and 1.5% sulphurous

acid, raising the temperature gradually to
about 230° F. when cooking spruce or to
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250° F. when cooking western hemlock in’
2 to 3 hours and then further gradually
raised to not over 320° F. in four hours and
the temperature held for one hour and when

-tests indicate the cook to be completed, it:is

then blown with the usual SO, recovery and
in addition the NH; may be recovered from -
the spent “sulphite liquors. The pulp is
washed then submitted to a secondary cook-
ing preferably in a rotating tumbling end to
end type of .digester with a solution consist-

. ing of seven parts of approximately 0.8%
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ammonia (NH, basis) to each part of pulp
for ninety minutes at approximately 280° F,

' The temperature may be reduced to the boil-

ing point or even slightly less dependent
upon the viscosity wanted as the alpha cellu-
lose content will not be materially improved
having already been raised about as high as
it ‘can be made from wood pulp. The di-
gester is then blown and the pulp is washed
and bleached with the small amount required

- and dried in the usual manner desired. = .’
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The last example is the most désired proc-
ess for very high alpha content wood cellu-
lose of outstanding whiteness particularly
for the production of nitro and acetate cellu-
lose products, cupra ammontum and viscose
rayon, etc., and it is mentioned that the acid
pretreatment may be accomplished by other
ratios of ammonium bisulphite and sulphur-

- ous acid in the mixture and the pressures,

: seCOndary

_temperatures, and time of treatment may be-

varied or even the more broadly known sul-

.ghite processes with.lime or dolomite or soda

ase bisulphite cooks may be used and the
treatment may be modified by
substituting the neutral ammonium sulphite,
or ammonium sulphite and ammonia, with
or without ammonium sulphide, or with am-.
monium carbonate or ammonium carbonate
and ammonia, or other mixtures of ammo-
nium base salts and ammonia. A treatment
with a small amount of bleach liquor or chlo-

° rine water of the pulp resulting from the first

step.acid treatment will result in certain im-
provements in whiteness and such treatment
may be.employed when desired. _
In each of the foregoing examples the am-
monia may be recovered as more specifically
referred to in connection with Example 1.
- The pulp produced by the process of the
present invention is high in alpha cellulose.
and is suitable for the production of viscose
rayon, films or the like, cupra ammonium

* rayon, nitro cellulose or cellulose acetate so-
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lutions, and for the production of lacquers,
plasties, explosives and for various grades of
paper. The brilliancy and whiteness of the
product makes it especially desirable fo

rayon, lacquer and safety glass. o

. The process of the present invention ac-
camplishes a more complete removal of the
non-alpha cellulose matter, producing a pulp
of greater purity with a brighter color and

Y

higher yield than that made when employ‘;
ing other alkalies as a base. This process

‘has ‘also the - outstanding advantage aver

gxed alkali processes in that the alkaline base
ay be recovered readily because of its ready
conversion into a gas by replacement from
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its compounds. The ammonia is readily re- -

coverable with a cheap base like lime and is
recovered in purer state with less loss and at
cheaper cost with less costly equipment than

‘is possible the recovery of the bdse when

other alkalies are used. The cooking time
may also be shoriened by taking advantage
of the increased pressure due to the forma-
tion of ammonia gas upon heating. »

As many apparently widely different em-
bodiments of th's invention may be made

~without departing from its spirit and scope

thereof, it 1s to be understood that I do not
lim:t myself to the specific embediments
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thereof except as’ defined in the appended

patent claims.
Iclaim: L
1. A’ process of purifying eellulose which
compr ses cooking vegetable fibtous material
with an aqueous solution comprising a mix-
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ture of ammonium sulphite and ammonium -
/ . : -

sulphide. , \

2. A process of purifying cellulose which
comprises cooking vege'able fibrous. material
with an aqueous solution compris'ng a mix-
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ture of ammonium sulphite, ammonium sul- -

phide and ammonia. | . i

3. A process of purifying cellulose wh'ch
comprises cooking vegetible fibrous material
with an aqueous bisulphite solution and sul-

phurous acid removing the bisulphite solu:’

tion and cooking further with aqueous am-
monia. . , '

4. A process of purifying cellulose which
comprises cooking vegetable fibrous material

‘with an aqueous - bisulphite solution and

sulphurous - acid removing 'the bisulphite

_solution and cook’ng further with an aqueous

solution of an ammonia compound.

5. A process of purifying cellulose which’

comprises ccoking vegetable fibrous material
with an aqueous bisulphite solution and sul-

tion, and cook'ng further with. an aqueous
solution containing ammonia and an am-
monium salt. . o s

6. A process of purifying cellulose which
comprises cooking vegetable fibrous material
with an aqueous bisulphite solution and sul-

‘phurous acid removing the b’sulphitesolu-

tion and cooking further with an aquecus
solution of ammonium sulphite. -

. 1. A process of purifying cellulose which
comprises cooking vegetable fibrous material
with an aqueous bisulphite solution and sul-
phurous acid removing the bisulphite solu-
tion and cooking further with an aqueous
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‘phurous acid removing the bisulphite solu-
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solution comprising a mixture of ammonia

and ammonium sulphite,

. 130



4 N
o \ ' .
8. A process of purifying cellulose which
comprises cooking vegetable fibrous material
with an aqueous bisulphite solution and sul-
phurous acid removing the bisulphite solu-
tion -and cooking further with an' aqueous’
solution comprising a mixture of ammonia,.
ammonium . sulphite and ammonium sul-
phide. - . o

- 9. At process of purifying cellulose which
comprises cooking vegetable fibrous material
with a liquor consisting of a mixture of am-
monium bisulphite and sulphurous acid, re- .
moving the liquor and cooking further with
.aqueous ammonia. . K :

10. A process of purify ng cellulose which
comprises cooking vegetable fibrous material-
. with a liquor consisting of a mixture of am-
monium bisulphite and sulphurous acid, re-
moving the liquor and cooking further with
an aqueous solution of an ammon'a.com-
pound. o o
- 11. A process of purifying cellulose which
comprises cooking vegetable fibrous material
with a liquor consisting of 2 mixture of am-
monium bisulphite and sulphurous acid, re-
moving the 1'quor and cooking further with .
an aqueous soluion comprising a mixture of
ammonia and an ammonium salt..
. 12. A process of purifying cellulose which
comprises cooking vegetable fibrous material
with an aqueous %isulphite solution and sul-
phurous acid, at least partially bleaching the
cellulose before further re-cooking, removing
the bisulphite solution and cooking. further
with aqueous ammonia. : L
18. g process of purifying cellulose which
comprises cooking vegetable fibrous mate-
rial with an aqueous bisulphite solution and
sulphurous acid, at least partially bleaching
_the cellulose before further re-cooking, re-
moving the bisulphite solution and cooking
further with aqueous ammonia. .
14. A process of purifying cellulose which-
comprises cooking vegetable fibrous material
45 with an aqueous bisulphite solution and sul-
phurous acid, at least partially bleaching the
cellulose before further re-cooking, removing
the bisulphite solution, and cooking further
with an aqueous solution .containing am-
monia and an ammonium salt, .

\" 15. A process of purifying cellulose which
~comprises cooking vegetable fibrous material
‘with an aqueous bisulphite solution and sul-
phurous acid, at least partially bleaching the
cellulose before further re-cooking, removing .
- the bisulphite solution and cooking further

with an aqueous solution of ammonium sul-

phite. ' :
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comprises cooking vegetable fibrous material

with an aqueous bisulphite solution and sul-
~ phurous acid, at Teast partially bleaching the
~ cellulose before further ré-cooking, removing
. #8 the bisulphite solution and cooking further

Yy

16. A process of purifying cellulose which -

" 1,891,387

with an aqueous solution comprising a mix-
ture of ammonia and ammonium sulphite. .
17. A process of purifying cellulose which
comprises cooking vegetable fibrous material
with an aqueous bisu%phite solution and sul-
phurous acid, at least partially bleaching the

cellulose before further re-cooking, remov--

ing the bisulplite solution and cooking fur-
ther with an aqueous solution comprising a
mixture of ammonja, ammonium sulphite
and ammonium sulphide, '

“18. A process of purifying cellulose which

comprises cooking.veg’etable fibrous material = -
8 .

with an aqueous bisulphite solution and sul-
phurous acid, at least partially bleaching the
cellulose before further re-cooking, removing
the bisulphite solution and cooking further
with an aqueous solution of ammonium sul-
phide. o . -
"19. A process of purifying cellulose which
comprises cooking vegetable fibrous material
with a liquor consisting of a mixture of am-
meonium bisulphite and sulphurous acid, at

least partially bleaching the cellulose before

further re-cooking, removing the liquor and
cooking further with aqueous ammonia.

20, A process of purifying cellulose which
comprises cooking vegetable fibrous material
with a liquor consisting of a mixture of am-
monium bisulphite and sulphurous acid, at
least partially bleaching the cellulose before
further re-cooking, removing the liquor and
cooking further with an aqueous solution of
an ammonia compound.

21. A process of purifying cellulose which
comprises cooking vegetable fibrous material
with a liquor consisting of a mixture of am-
monium bisulphite and sulphurous acid, at
least partially bleaching the cellulose before
further re-cooking, removing the liquor and
cooking further with an aqueous solution
comprising a mixture of ammonia and an
ammonium salt. R o

292. The process of obtaining cellulose from
a fibrous vegetable material which comprises
cooking the fibrous vegetable material in an
acid bath and thereafter cooking the fibrous
material with an"aqueous solution of an am-
monia compound.-

23. The process of obtaining cellulose from .

707

75

I FNIS

80
85
20

95

100

105

110

115

a fibrous vegetable material which comprises -

cooking the fibrous vegetable material with

an acid solution, bleacking, and thereafter-
cooking with an aqueous solution of an am--

monia compound.
In testimony whereof, I affix my si
'~ STEWART E: SEAN N.
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mature.
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